
JOURNAL OF APPLIED BEHAVIOR ANALYSIS

APPLIED BEHAVIOR ANALYSIS AS TECHNOLOGICAL SCIENCE

BRiAN A. IWATA
THE UNIVERSIY OF FLORIDA

Since its inception, the Journal of Applied Be-
havior Analysis (JABA) has emphasized the pub-
lication of research involving applications of the
experimental analysis of behavior to problems of
social importance. These features ofJABA and the
larger field that it represents were dearly described
in the seminal artide by Baer, Wolf, and Risley
(1968) and have been reaffirmed numerous times
subsequently (e.g., Azrin, 1977; Baer, 1978). Thus,
there always has been a dose link between basic
and applied research in behavior analysis, even
though that link may not be formally stated in
every artide published.

In examining the generality of behavioral prin-
ciples with socially important responses, applied
research has produced a methodology and tech-
nology ofbehavior change analogous to those found
in other scientific endeavors having social impact.
All fields of science that have produced methods
for quantification of data and control over their
subject matter also have shared a research orien-
tation heavily emphasizing the development of
technology and its translation into effective behavior
(e.g., of the architectural, surgical, and airplane
manufacturing sort). To the extent that applied
behavior analysis represents a scientific and practical
approach to the study of behavior, its technological
character is essential.

But is our emphasis on technology excessive?
Hayes, Rincover, and Solnick (1980) answered the
question affirmatively. Independent of the data on
which their condusion was based (only one of 15
sets of data supported that condusionD), it would
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'The relevant data set was a small proportion ofJABA
studies in which procedural descriptions were not labeled
with respect to their underlying basic principles. Hayes et al.
defined these studies as "purely technical artides," in the
sense that there was nothing theoretically relevant about the

be difficult to argue that technology in any field
of science is excessive because the only direct con-
sequence of improved technology is increased pre-
cision. Better precision leads to better experimental
control that, in the case of applied behavior analysis,
yields benefits in both application and extension of
basic science. Our ability to both analyze behavior
and develop consistently effective behavior-change
procedures is entirely dependent upon furher im-
provements in technology.

The critique of applied behavior analysis did not
end with technology, however. Hayes et al. (1980)
proposed that applied behavior analysis is not only
"technological to a fault" but also "atheoretical to
a fault." This criticism is more difficult to refute
because it requires darification of several issues:
What is theoretically relevant research? Does ap-
plied behavior analysis research emphasize tech-
nology over theory? What is the role of theory in
the further development of our field?

What Is Theoretically Relevant Research?
Hayes et al. (1980) defined theoretical research

as that showing

an effort to advance our basic knowledge of
some behavioral phenomenon. In addition to
"how to" questions, this type of research also
asks "what is" questions, such as "what is
the nature of imitation in children" or "what
is a response dass?" (p. 278)

studies. Yet the definition has at least two limitations. First,
"technical" was not described with respect to any indusion
criteria (i.e., what must a study contain in order to be con-
sidered technical). Instead, the authors defined technical by
exdusion; omitting reference to a basic principle is not the
same as describing procedures in a dear and operational
(technical) manner. Second, it seems that the authors used
a structural or topographical definition for technical rather
than a functional one; they later reprobated this very approach
when discussing how analogue studies can be considered
relevant to application if one uses a functional rather than
procedural description for "applied."
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Using this definition, it is difficult to determine
"what is" or is not an instance of theoretical re-
search. Forexample, consider the extent to which
several types of research questions about imitation
are "theoretical" in nature.

1. Is imitation an operant response? The answer
is provided simply by arranging a contingency be-
tween imitation and a suitable consequence such
as praise.

2. Is imitation sensitive to intermittent rein-
forcement? The answer is provided by arranging
the contingency for a proportion of imitative re-
sponses.

3. Does reinforcement of imitative behavior
produce generalization (e.g., to nonreinforced im-
itative responses)? The answer is provided by re-
inforcing some imitative topographies but not oth-
ers, while taking data on both.

4. What techniques can be used to improve
imitation in developmentally handicapped chil-
dren? The answer is provided by performing any
of the above operations with a particular individual
serving as subject.

5. What can be done when procedures used to
answer Question 4 sometimes are associated with
behavior other than imitation (i.e., disruption)? The
answer is provided by varying the consequences for
imitation and/or disruption; alternatively, one can
begin asking a series of questions about disruption
per se (Is it an operant?, etc.).

Each of the five questions asks about the "na-
ture" of imitation ("what is?") and related behav-
iors in a way that can only be answered through
technological arrangement of the environment
("how to?"). Moreover, one could argue that none
of the answers produces a new theoretical concept
but that all extend operant theory. The first ques-
tion is interesting and likely to be asked when little
is known about imitation; the last is interesting
when more is known about imitation. This seems
like a reasonable developmental progression of re-
search that can easily account for a predominance
of the last question, and variations thereof, after
the first question has been answered a few times.
The only differences across questions are how the
contingencies are arranged, how the data are col-

lected, and how the subjects are selected. More
effort, control, and technology are required as one
moves from the first to the last question. Yet the
first question might be regarded as theoretical but
the last as purely technological, and the first ques-
tion will remain theoretical even after it has been
answered frequently enough to become uninterest-
ing. It is not dear how asking less and doing less
(technology) translate into more (theory).

If imitation as an example is too simple because
it has been the subject of behavioral research for
over 20 years, more recent topics can be substituted.
In behavior analysis research with developmentally
handicapped individuals, two areas of current in-
terest are the establishment of conditional discrim-
inations (i.e., stimulus equivalence dasses) in re-
sponse acquisition and functional analysis approaches
to response reduction. Both are regarded as major
theoretical as well as technological areas of research.
Yet neither has produced new theory. Instead, pre-
viously identified functional relations-described as
stimulus control and response maintenance-have
been extended through technological refinement,
and already we are seeing very rapid progression
from "what is" to "how to" questions. Given the
potential interchangeability between these types of
questions, an alternative to the claim that "some
research is less theoretical" can be proposed: "All
behavioral research is theoretically relevant, but some
research is more applied." Neither describes an
ideal taxonomy, but the limited utility of the first
statement may become apparent to some only when
it is placed in contrast to the second.

Does Applied Behavior Analysis Research
Emphasize Technology over Theory?

Another way to consider the issue of technolog-
ical versus theoretical research is to ask whether
there is too little theory. This question cannot be
answered definitively because it assumes that the
consequences of too much or too little are known.
Nevertheless, when viewed in relationship to other
fields of science, the ratio of technology to theory
in behavior analysis is probably no larger than that
seen in physics or biology, and perhaps considerably
smaller. It is only when behavior analysis is viewed

422



BEHAVIOR ANALYSIS AND TECHNOLOGY

in relation to the rest of psychology that our em-

phasis on technology may seem excessive or our use

of theory limited. The other major psychological
systems-for example, psychoanalysis, which dom-
inated the study of human behavior early in the
century, and cognitivism, which has taken its
place-have not produced a practical science of
behavior precisely because their subject matter re-

mains elusive. These fields are left with theory as

an explanation of behavior in the absence of con-

firming data. By contrast, behavior analysts have
shown repeatedly that it is possible to exert reliable
control over behavior by systematically varying its
consequences and events correlated with them. So,
our "theories" (e.g., about reinforcement contin-
gencies, schedules, stimulus control, etc.) are dif-
ferent from most psychological theories because they
are not speculations about how uncontrolled phe-
nomena might be controlled. Most of our theories
exist as functional relations describing how phe-
nomena have been controlled.

At the present time, there is still much about
environment-behavior interactions that we do not

know (i.e., that we have not been able to control),
and all ofwhat we do know has yet to be translated
into effective application. Therefore, a small pro-

portion of our field consists of "might be" theories,
but these are often short-lived as vacant predictions
about behavior because they are quickly replaced
by technological data. Thus, our theories, like those
in the physical sciences, are both derived from and
extended by technological demonstrations of ex-

perimental control. In much ofpsychology, exciting
theories-guesses about behavior-are offered in-
stead of a technology of behavior based on exper-

imental control. And psychoanalysis is dead not

because of a lack of theory or theoretical research
but because of a lack of useful technology.

What Is the Role of Theory in the Further
Development of Our Field?

Hayes et al. (1980) suggested that "Applied
behavior analysts often seem to generate their in-
terventions by intuition, trial and error, informal
observations, or common sense, rather than theo-
retical concepts and analysis.... Such an approach

... might actually slow progress of the field" (p.
284). But has such research really slowed progress?
Must applied research be theory driven in order to
be useful? Moxley (1989) noted that scientific the-
ory and technology are not necessarily related in a
hierarchical manner (i.e., effective technology de-
velopment need not follow from or rely on existing
theory). Instead, there appears to be a symmetrical
relationship: Technology can be derived from either
theory or technology itself and vice versa. Skinner
(1950) commented more specifically on the neces-
sity of theory to research many years ago:

It is argued that research would be aimless
and disorganized without a theory to guide
it. The view is supported by psychological
texts which take their cue from the logicians
rather than empirical science and describe
thinking as necessarily involving stages of hy-
pothesis, deduction, experimental test, and
confirmation. But this is not the way most
scientists actually work. It is possible to design
significant experiments for other reasons, and
the possibility to be examined is that such
research will lead more directly to the kind
of information which a science usually accu-
mulates. (p. 194)

Skinner's view does not discount theory as a
useful controlling variable for research behavior,
but it suggests that theory is not the only legitimate
controlling variable. Returning to the earlier ex-
ample of imitation, it can be seen that different
research questions suggest different controlling vari-
ables. The first question (reinforcement control)
asks how imitation develops. The second and third
questions (schedule control, generalization) ask what
can be done with already developed imitation. An-
swers to all three questions are generally informa-
tive, but also are of limited immediate benefit to
therapists working with nonimitative clients or to
the clients themselves. The fourth and fifth ques-
tions (establishing imitation in handicapped indi-
viduals, and doing so while reducing competing
behavior) ask about imitation in specific applied
contexts; the answers are immediately beneficial to
therapists and clients, but are such answers generally

423



424 BRIAN A. IWATA

informative? I think so, because answers to the latter
questions suggest how behaviors other than imi-
tation might be examined in the same individuals,
how imitation might be developed in other indi-
viduals, and how reinforcement procedures might
be varied to examine other behaviors in other in-
dividuals.

There are, of course, additional controlling vari-
ables to consider, such as those promoting wide-
spread adoption of technological innovation (Stolz,
1981). The point is that a multiplicity of control-
ling variables has advanced our field by promoting
diversity. And the practical value of these diverse
research efforts, not just for consumers but also for
other researchers, has been a direct function of well-
controlled experimentation (i.e., technology).

The Real Problem
The most serious problem evident in applied

behavior analysis today is not the type of research
being conducted; it is that not enough good re-
search-of all types-is being conducted. We need
studies that do nothing more than operationally
define hypothetical constructs considered important
in our society but not previously examined behav-
iorally. An example might be "healthy self-con-
cept" in children. Once defined, we need studies
that identify the environmental determinants of a
healthy self-concept, the conditions under which
self-concept fails to "emerge," and problems as-
sociated with "poor" self-concept. We need other
studies developing methods for improving self-con-
cept, increasing the effectiveness and efficiency of
those methods, and examining the generality of
those methods across subjects and settings. We need
studies to identify the indirect or long-term benefits
of intervention. Finally, we need to consider how
our resulting technology for enhancing self-concept
can be disseminated effectively.

Each of these types of research is theoretically
relevant, heavily dependent on technology, and im-
portant to the further development of our field.
There will always be questions about relative pro-
portion: Some will call for more "real-world" ap-
plication, whereas others call for more studies that
"extend basic principles." These calls are relevant
as attempts to increase the frequency of underrepre-
sented types of research. In fact, most of us agree
that more of both types of research is needed and
feel that the goal can be achieved through careful
prompting, modeling, and reinforcement. To re-
duce the frequency of one type of research in order
to increase the other, however, seems imprudent.
To reduce the frequency of one type of research by
denigrating it or by punishing those who do it well
seems foolish.
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